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Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS JOKTOpa TEXHIYHUX HayK 3a creuiasnpHicTio 05.05.17 - rigpaBmiiuHi
MalllMHU Ta rigponHesMoarperati. HauioHanbHUI TEXHIYHUAN YHIBEPCUTET «XapKiBCbKUM MOJITEXHIYHUN IHCTUTYT,
XapkiB, 2025. Jlucepraliio IpUCBSY€HO BUPIlI€HHIO BAKJIMBOI HAYKOBOI IPO6JIeMU MifBULIEHHS €(PEKTUBHOCTI
abpa3rBOCTPYMEHEBOT0 OOPOOGJIEHHS TIOBEPXOHb LIJIIXOM PO3p00JIeHHSI HAyKOBO-TEOPETUYHUX OCHOB IIPOLIECY
BUTIKaHHS ra3o1CIepCHOI CyMillli 3 po604YMX COIeJ pi3HOi reOMeTpii, YACI0BOrO MOJE/IOBaHHS
rizporazofuHamiky gBo(da3HOro CEPeNOBUILA, MAPOIUHAMIYHUX SIBUIL 3 OTPMMAaHHSM Bisyasisauiil Teyii,
CTBOPEHHIO HOBUX, 0iJbIll €(PEKTUBHUX, KOHCTPYKLiN POGOYNX COIeJI i TPUCTPOIB JJ1s1 YNINEeHHS BHYTPIlIHbOTO
KaHaJly apTUJIEPICBKOrO CTBOJIA, IKUM HEMAE aHAJIOTIB y CBiTi, aHaJIi3y BIVIMBY TEOMETPUYHUX i PEKUMHUX
IIapaMeTpiB COIIa Ha €(PEKTUBHICTb POOOTU THEBMOAOPa3UBHUX YCTAHOBOK, CTBOPEHHIO HAyKOBO-TEOPETUYHUX
OCHOB JIii CyIyTHIX NPOLECIB T€PTsl, BTPAT €HEPrii Ta BIJIMBY 3HOLIEHHS COIIA. YIIeplle TEOPETUYHO O6IPYHTOBAHO

niaBuIeHHS e(EeKTUBHOCTI po6040ro cormsia NHeBM0abpa3uBHOI YCTAHOBKY 32 PaxyHOK ITiBUIEHHS 3HaY€Hb



ra3ofgyHaMiyHMX IIapaMeTPiB y3I0BXK COILIa; CTBOPEHO HAYKOBO-TEOPETUYHI OCHOBY JOCIIIKEHHS B3aeMOZii
abpa3vBHUX €JIEMEHTIB i3 ra30piIMHHMM IIOTOKOM, LIO [aJI0 3MOT'y BU3HAYaTU po60yi IapaMeTpy IOBITPSHO-
abpas3yBHOI cyMilli B abpa3suBOCTPYMEHEBOMY COILJi; CTBOPEHO HayKOBO-TEOPETUYHI OCHOBU JIOCJIiIKEHHSI IPOLIECY
BUTIKaHHS MOBITPSIHO-a6pa3nBHOI CyMillli 3 pO60YOro COIjIa MTHEBMOAOPA3MBHUX YCTAHOBOK; CTBOPEHO HAyKOBI
OCHOBH Teopii BUTiKaHHS 1BO(A3HOr0 MOTOKY [JIs1 JOCiIKEHHS IPOLeCciB 06po6IeHHs MaTepiany
ITHeBMOA6pa3UBHUM 001afiHaHHSIM. CTBOPEHO HayKOBO-TEOPETUYHI OCHOBU POGOYOTO MPOLECY B pOOOUOMY
nep$opoBaHOMY COILJIi THEBMOAOPa3UBHOI YCTAaHOBKM 3 ypaxyBaHHSM TiIpoAMHAMIYHMX CUJI i 32 YMOB HaKJIaJaHHS
MeXaHiYHMX KOJINBaHb, HA OCHOBI IKWX BU3HAYEHO Koedil[ieHT BUTpaT POGOYOTrOo COIlJIa Ta JOCiIKeHO BILIUB
reOMeTPUYHUX i peXKUMHUX IIapamMeTpiB Ha epeKTUBHICTb 06pobieHHs. Habysu ofanbioro po3BUTKY
MaTeMaTH4Hi MOZeJli poleciB Tedii po604yoro NOTOKy B COIJI BeHTypi Ta 3aCTOCYBaHHSI MTOBITPSIHOTO NPOIIAPKY
BCEpeVHi COIIa AJ1s1 3HUKEHHS TepTs AucnepcHoi ¢pasu 06 CTiHKA po6040ro corsa NHeBM0oabpa3uBHOI
€KEKTOPHOI yCTaHOBKU. BU3HaY€HO TEOPETUYHI OCHOBU OLIIHIOBAHHS MIaPaMETPIB IIPOLIECY BUTIKAHHS
abpa3vBOIOBITPSIHUX CyMilllel 32 yMOBU HaKJIalaHHs KOJIMBaHb 31 BMiHHMMU aMILIITyHO0 Ta yacToToo. Ha ocHOBI
oJlep>KaHMX 3aKOHOMIpPHOCTE! pO3LMKUPEHO METOY LOCiKeHb MTPOLieCiB BUTIKAHHS Yepes COIlja SIK eJIeMEeHTU
riipaBiiyHUX NPUCTPOIB, €pOo3il0 06PO6IIIOBAHOTO MaTepiany, MexaHi3M B3aeMOlii abpa3BHUX YACTUHOK i3
pobounm 37 COTIIOM Ta 06POOGIIIOBAHOIO ITOBEPXHEI0. Po3po6yieHo puCTpill A1 06pobJIeHHS BHYTPIIIHIX
IIOBEPXOHB IOBI'UX TPYyO. 3arajom nucepTaliiiina po6oTa CIIpsIMOBaHa Ha MiJiBULIEHHS e(PEeKTUBHOCTI poboTU
abpa3uBOCTPYMEHEBOTO COIJA, eHeProedeKTUBHOCTI abpa3uBOCTPYMEHEBOr0 06J1alHAHHSL, PO3PO6JIEHHS HOBHUX,
6inbl e(PeKTUBHUX 10r0 KOHCTPYKILiH i METOJiB BUBHAYEHHS] POOOYMX XapaKTEPUCTUK corna. OnepikaHi
Pe3yJIbTaTU BaKJIUBI 11711 0OOPOHHOI rajysi, 30KpeMa [1J1s1 BAKOHAHHS BiJHOBJIIOBaJIbHUX POOIT MOMKOIKEHNX
CIIOpY[, i TEXHIKM i 4ac MIOXKEX Y BiliCbKOBUM NEPIOJ, @ TAKOXK YMIIEHHS BHYTPIIIHIX KaHaJIiB Hapi3HUX
apTuiepificbkux 3Hapsab. Kio4yoBi cioBa: rinpoauHamika, 1BogasHuil MOTiK, THeBMOabpa3uBHe 00JIaiHaHHS,
poboue CoILIo, aMIUITyia Ta YaCTOTa KOJIMBAaHb, YNCJIOBE MOJEJIIOBAHHSI, eHeproeeKTUBHICTb, rigpaBiaiyHui
[IPUCTPIN, Bidyasisalis Tedii, rigpoguHamivHi gBuIIA.

2. Dissertation for obtaining the scientific degree of Doctor of Technical Sciences for specialty 05.05.17 - Hydraulic
Machines and Hydropneumatic Units. National Technical University «Kharkiv Polytechnic Institute». Specialized
Academic Council D 64.050.11. The dissertation is dedicated to solving an important scientific problem of
increasing the efficiency of abrasive blasting of surfaces by developing scientific and theoretical foundations of the
process of gas-dispersed mixture outflow from working nozzles of various geometries, numerical modeling of
hydro-gas dynamics of a two- phase medium, hydrodynamic phenomena with obtaining flow visualizations,
creating new, more effective designs of working nozzles and devices for cleaning the internal channel of an
artillery barrel, which have no analogues in the world, analyzing the influence of geometric and operating
parameters of the nozzle on the efficiency of the operation of pneumatic abrasive installations, creating scientific
and theoretical foundations of the action of accompanying friction processes, energy losses and the influence of
nozzle wear. For the first time, the increase in efficiency is theoretically substantiated For the first time,
theoretically substantiated the increase in efficiency of the working nozzle of the air-abrasive installation by
increasing the values of gas-dynamic parameters along the nozzle; created scientific and theoretical foundations
for the study of the interaction of abrasive elements with the gas-liquid flow, which allowed to determine the
operating parameters of the air-abrasive mixture in the abrasive jet nozzle; created scientific and theoretical
foundations for the study of the process of leakage of air- abrasive mixture from the working nozzle of air-abrasive
installations; created scientific foundations of the theory of leakage. The scientific and theoretical foundations of
the working process in the working perforated nozzle of the air-abrasive machine were created, taking into
account 38 hydrodynamic forces and under conditions of imposed mechanical vibrations, based on which the
consumption coefficient of the working nozzle of the machine was determined, and the influence of geometric and
operating parameters on the processing efficiency was investigated. The mathematical models of the processes of
the working stream flow in the Venturi nozzle and the use of an air gap inside the nozzle to reduce the friction of
the dispersed phase against the walls of the working nozzle of the pneumatic abrasive ejector unit were further
developed. The theoretical basis for estimating the parameters of the process of flowing abrasive-air mixtures has



been created with variable amplitude and frequency. Based on the obtained regularities, the methods of studying
the processes of nozzle flow, erosion of the processed material, and the mechanism of interaction of abrasive
particles with the working nozzle , as hydraulic devices, and the surface to be treated were extended. A device for
processing the internal surfaces of long pipes was developed. Generally, the DSc. research is aimed at improving
the efficiency of the abrasive blasting nozzle, energy efficiency of abrasive blasting equipment, developing new,
more efficient designs and calculation methods for determining the performance characteristics of the nozzle. The
results obtained are important for the defense industry, including for the restoration of damaged structures and
equipment during fires in wartime, as well as for cleaning the internal channels of rifled artillery. Key words:
hydrodynamics, two-phase flow, pneumatic abrasive hydraulic equipment, working nozzle, amplitude and
frequency of oscillation, numerical modeling, energy efficiency, hydraulic device, visualization of equipment,
hydrodynamic phenomena.
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VIII. 3ak1104YHi BiZOMOCTI

BaacHe Ilpi3Bume Im's ITo-6aTbKOBI Vearuit Onexcauzip I1asnosud
rOJIOBH pagu

BnacHe IlpizBume Im's I10o-6aTbKOBI Vcaruit Onexkcauzip Iasnosud
TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBigaibHUH 32 MiZTOTOBKY Bara Bagum MukonaiioBuy
00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




